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widely for body weight improvement in poultry due to high heritability of body weight which refers to positive correlation between phenotype and the breeding value of the individual.
The study aimed to investigate the effect of low crude protein nutritional environment on the selection response for body weight at four weeks of age, growth performance and egg production.
MAtErIALS And MEtHodS

study site
This study was conducted in poultry house at the research farm in the Department of Animal production-College of Agriculture-University of Diyala, in the Province of Diyala, Iraq. Mean temperature during Autumn season (Sept. to Dec.) range between 15 to 38 o C. The annual rainfall ranges between 5 to 25 mm.
birds and management
Two base populations (200 one day old chicks for each population) were reared in wooden boxes designed for this purpose, using ad libitum two different nutritional environments and natural water. The same diet and quantities was introduce for males and females during the experimental period extended from Nov. 2, 2017 to Jun 14, 2018. The first diet represents standard diet 24.15 % crude protein for growing period and 20.21 % crude protein for egg production period, the second represents low protein diet 18.26 % crude protein for growing period and 18.07 % crude protein for egg production period.
selection Procedure
The selection procedure for body weight at four week of age was performed for one generation to establish selected lines, 30 females and 15 males with higher body weight at four week of age were selected individually for high body weight line in standard diet (SHW), and in low protein diet (LHW), and control lines were reared under random breeding, and no selection being practiced among the control birds , for standard and low protein diet.
The hatching eggs were collected for each line during three days period, and transferred to the hatchery (Hassan and Abd -Alsattar, 2015) , and the procedure was replicated for three hatches. The hatched chicks were raised until 14 weeks of age and the measurements were recorded for meat and egg production characteristics.
statistical analysis
Data were analyzed using the general linear model (GLM) procedure according to factorial experiment 2×3 conducted with completely randomized design. The statistical analysis performed by SPSS version 22 software. The multiple comparisons among the group means for significance were done by Tukey test at P≤0.05 significant level.
rESuLtS
The response to selection for body weight at four week of age for both males and females in two nutritional environments are presented in Table 1 . In low protein nutritional environment, the response to selection in female is higher than males (27.73 vs. 15.60 g. ; P≤0.05) in the same nutrition environment although the selection differential of males was higher than females (22.08 vs. 17.21 g. respectively; P≤0.05), and also these selection response is higher than females and males in standard nutritional environment (20.70 and 20.77 g. respectively). The means of body weight at four week of age in two nutritional environments are presented in Table 2 . The results showed significant heavier body weight of birds in standard crude protein level compared with low crude protein level in base population, selected parents and progeny. The live body weight of males, females and unsexed birds at four weeks of age are shown in Table 3 . It appears from the table that there are no significant differences between males and females in the base population, parents and their progeny in both two nutritional environments.
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There are significant interaction (P≤0.05) between sex and protein level in the diet presented in Table 4 . The results appeared significant heavier body weight of female in standard protein level environment compared with both male and female in low protein level environment in the base population and selected parents, but there are no significant differences between females in low protein level environment and both males and females in standard protein level environment. There are significant differences between SHW and LCL in body weight and weight gain at six weeks of age (Table  5) , while there are significant differences between LHW and both SCL and LCL in feed intake at the same age. The feed conversion in LHW (5.22) appeared significant decreased compared with both SCL and SHW lines (4.07 and 4.21 respectively; P≤0.05). Table 6 showed significant superiority of LHW in egg production percentage compared with SCL, but there are no significant differences among LHW and SCL compared with both SHW and LCL in the same trait. 
dIScuSSIon
The values of selection response in body weight at four weeks of age which presented in Table 1 reflect the important role of the additive gene action that affect the body weight in Japanese quail and as a result the phenotypic selection in the current study caused an improvement in meat production of quails. The results recorded significant differences between males and females in different nutritional environments, this situation agreed with Taşkin et al. (2016) who found significant differences between females and males in body weight across selection generations. Numerous studies reported reduction in the male body weight appeared at the beginning of puberty compared with females may be result due to competition among males for social hierarchy which cause reduction in their body weight because of the excess of fighting activity and reduction of time of feeding, this situation appear obviously in low protein level diet, and that may explain the superiority of body weight of birds in standard crude protein level compared with low crude protein level, the results agreement with who recorded higher body weight with diets containing levels of 26 to 28% crude protein.
The genetic groups appeared significant differences in feed
